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Using high resolution tracer data to constrain water storage, flux and age estimates in a
spatially distributed rainfall-runoff model (STARR), Van Huijgevoort et al. (HP, 2016)
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Geophysical Research Letters

RESEARCH LETTER Critical Zone Storage Controls on the Water Ages
10.1029/2020GL088897 of Ecohydrological Outputs

Key Points: S. Kuppel?? (), D. Tetzlaff**>* (), M. P. Maneta® ("), and C. Soulsby>*

« Age since precipitation displays

inverse storage effect in stream, but ; ; : : ; — : ; 2
VRN SIS SUDL L SIS B 'Institut de Physique du Globe de Paris, CNRS - University of Paris, Paris, France, 2INRAE, RiverLy, Villeurbanne, France,
not transpiration and soil

evaporation, in a humid northern *Northern Rivers Institute, University of Aberdeen, Aberdeen, UK, *Leibniz Institute of Freshwater Ecology and Inland
catchment Fisheries, Berlin, Germany, “Department of Geography, Humboldt University Berlin, Berlin, Germany, ®Geosciences

+ Hysteresis between storage and the Department, University of Montana, Missoula, MT, USA
age of transpired water suggests
cross-season carryover, despite weak

isotopes (*H and '®0) ratios in water and water ages. For each pixel and critical zone compartment, a
full-mixing mass balance equation is applied to signatures (isotopic ratios and ages) at each sub-time step
when water is exchanged (and includes evaporative fractionation of isotopes), providing a time-varying
mean value (Kuppel et al., 2018a). Because outgoing fluxes have the same fully mixed signature as their feed-
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